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Abstract 
Constitution 

A coloring agent for a thermoplastic polymer containing a coloring component and one 
or more of stigmasterol, campesterol, brassicasterol, P-cytosterol, or other phytosterols, or 
modified substances of these phytosterols, as well as a coloring agent for a thermoplastic 
polymer obtained by further blending a thermoplastic resin as a carrier resin of a masterbatch in 
these components. 



Effect 

The coloring agent for a thermoplastic polymer of the present invention is excellent in the 
dispersibility of the coloring component. The formation of a pigment aggregate accompanying 
the poor dispersion of the coloring agent is not observed even in the case of addition at a ratio 
from 0.01% in the low concentration region to 30% in the high concentration region with respect 
to the thermoplastic polymer. Furthermore, it is excellent in uniform coloration characteristics 
and uniform color formation characteristics of the thermoplastic polymer. Moreover, it is 
excellent in the thermal stability of the coloration of the thermoplastic polymer required in 
high-temperature molding. 

Claims 

1. A coloring agent for a thermoplastic polymer, characterized by the fact that it contains 
one or more selected from an inorganic pigment, an organic pigment, a dye, and an inorganic 
extender as a coloring component, and at least 0.1 wt% of one or more selected from 
stigmasterol, campesterol, brassicasterol, p-cytosterol, and modified substances of these cyclic 
alcohols. 

2. A coloring agent for a thermoplastic polymer, characterized by the fact that it contains 
one or more selected from an inorganic pigment, an organic pigment, a dye, and an inorganic 
extender as a coloring component, at least O.l wt% of one or more selected from stigmasterol, 
campesterol, brassicasterol, P-cytosterol, and modified substances of these cyclic alcohols, and 
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one or more selected from a synthetic wax, a natural wax, a higher fatty acid, a metal salt of a 
higher fatty acid, an amide of a fatty acid, etc. 

3. The coloring agent for a thermoplastic polymer described in Claim 1 or 2, 
characterized by the fact that a thermoplastic resin is further blended as a carrier resin. 

Detailed explanation of the invention 
[0001] 

Industrial application field 

The present invention relates to a coloring agent for a thermoplastic polymer. More 
specifically, it relates to a coloring agent for a thermoplastic polymer containing one or more of 
stigmasterol, campesterol, brassicasterol, P-cytosterol, or other phytosterols, or modified 
substances of these phytosterols, as well as a coloring agent for a thermoplastic polymer obtained 
by further blending a thermoplastic resin as a carrier resin of a masterbatch in these components. 

[0002] 
Prior art 

It is common that, in the coloration of a thermoplastic polymer, a coloring component 
such as a coloring pigment, a dye or the like is mixed beforehand with a fatty acid metal salt, an 
amide type wax, a polyethylene wax, other polymer waxes, and so on. A dispersion treatment is 
[often] carried out by co-pulverization, kneading or the like to yield a dry color (a powdered 
coloring agent). It is sometimes further kneaded with a carrier resin for use as a masterbatch. 

[0003] 

In the case of coloration with a conventional dry color, a metal salt of a higher fatty acid, 
such as zinc stearate, magnesium stearate, or the like is blended as a pigment dispersant. This dry 
color can be used without special problems in coloration in a polyethylene resin, a polypropylene 
resin, a polystyrene resin, an ABS resin, or other common resins that can be molded at a 
relatively low temperature. However, in usage in a polyamide resin, a polycarbonate resin, a 
polyethylene terephthalate resin, or other engineering resins that require high-temperature 
molding, problems such as thermal deterioration, thermal decomposition, molecular weight 
reduction and so on of these resins (or thermoplastic polymers) occur. Therefore, it cannot be 
used. 



[0004] 

Furthermore, the conventional dry color prepared by blending a coloring component and 
a polymer wax such as polyethylene wax or the conventional masterbatch prepared by further 
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blending with a carrier resin has a very good dispersion performance in the coloration of a 
polyethylene resin, a polypropylene resin, or other polyolefin type resms. Furthermore, it has a 
relatively good thermal stability. However, on the other hand, miscibility and mixing 
characteristics with thermoplastic resins (thermoplastic polymers) other than the polyolefin type 
resins are very poor. The poor dispersion of the coloring component, turbidity, coloring 
nonuniformity, and other problems occur. Therefore, it cannot be used owing to 
inappropriateness (poor miscibility, poor dispersion of a coloring pigment, and so on) in 
coloration on, for example, a polystyrene resin, an AS resin, an ABS resin, or other polystyrene 
type resins, as well as a polyamide type resin, a polycarbonate resin, a polymethyl methacrylate 
resin, a polyethylene terephthalate resin, a polymethyl pentene resin, or other engineering resins. 



[0005] 

Therefore, in the coloration of these engineering resins, the development of a coloring 
agent for a thermoplastic polymer excellent in dispersibility of the coloring component as well as 
excellent in miscibility with these resins and thermal stability has been strongly desired. 



[0006] 

Problems to be solved by the invention 

The task of the present invention is to provide a coloring agent for a thermoplastic 
polymer such that the coloring component can disperse easily to cause uniform coloration 
without a variation due to the type of thermoplastic polymer. In particular, it will provide a 
coloring agent for a thermoplastic polymer that, in the case of addition to cause color formation 
in a polystyrene type resin, a polycarbonate resin, an acrylic resin, a polyethylene terephthalate 
resin, a polymethyl pentene resin, a polyethylene naphthalate resin, a polyamide type resin, and 
other thermoplastic polymers having transparency, is excellent in the dispersibility of the 
coloring component in these thermoplastic polymers, without the formation of pigment spots 
(aggregates of pigment) due to poor dispersion and color nonuniformity and so on due to poor 
miscibility. 



[0007] 

Furthermore, it will provide a coloring agent for a thermoplastic polymer that, even in the 
case of addition to cause color formation in engineering resins requiring high-temperature 
molding at a molding processing temperature exceeding 240**C, such as a polycarbonate resin, a 
polyethylene terephthalate resm, a polymethyl methacrylate resin, a polyamide type resin, and 
other thermoplastic polymers, does not undergo thermal deterioration, thermal decomposition or 
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other quality changes, and does not cause a reduction in mechanical strength or other physical 
properties or a reduction in the molecular weights of these thermoplastic polymers. 

[0008] 

Means to solve the problems 

During the accumulation of zealous investigations in order to solve the problems of the 
conventional coloring agents described previously, the present inventors have attempted the 
addition and blending of waxy substances extracted from certain plants into the thermoplastic 
polymers requiring high-temperature molding (having high melting points) mentioned 
previously, to prepare test samples. As a result, it has been discovered that this waxy substance 
has a feature of remarkably improving the dispersibility of the coloring component, and has a 
feature of having good miscibility and mixing characteristics with these thermoplastic polymers, 
as well as inhibiting thermal decomposition, thermal deterioration or other quality changes due to 
heat in these thermoplastic polymers. The composition of this substance extracted from plants 
was analyzed. It has been found that phytosterols and ester components of said phytosterols are 
contained in a relatively large extent, as to be described later. 

[0009] 

Furthermore, with a focus on the fact that the controlling agent for cholesterol used in 
medical applications has said phytosterols, extracted and purified from the plants, as a major 
component, the present inventors prepared a dry color by blending a coloring component and the 
like in said controlling agent, followed by mixing and co-pulverization. Furthermore, a 
masterbatch has been prepared by further blending a carrier resin with an extruder. When these 
coloring agents were applied to a polycarbonate resin, a polyethylene terephthalate resin, or the 
like, it was found that the dispersibility of the coloring component is excellent and there is an 
effect in which thermal decomposition or thermal deterioration does not occur even in 
high-temperature molding. 

[0010] 

Furthermore, the present inventors have expanded research in coloration on many types 
of thermoplastic polymers having transparency and in coloration on many types of thermoplastic 
polymers requiring high-temperature molding. Good results have been obtained in each case, and 
the present invention has been accomplished. In other words, the present invention is presented 
in the following manner. 
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[0011] 

(1) A coloring agent for a thermoplastic polymer, characterized by the fact that it contains 
one or more selected from an inorganic pigment, an organic pigment, a dye, and an inorganic 
extender as a coloring component, and at least 0.1 wt% of one or more selected from 
stigmasterol, campesterol, brassicasterol, p-cytosterol, and modified substances of these cyclic 
alcohols. 

[0012] 

(2) A coloring agent for a thermoplastic polymer, characterized by the fact that it contains 
one or more selected from an inorganic pigment, an organic pigment, a dye, and an inorganic 
extender as a coloring component, at least 0,1 wt% of one or more selected from stigmasterol, 
campesterol, brassicasterol, p-cytosterol, and modified substances of these cyclic alcohols, and 
one or more selected from a synthetic wax, a natural wax, a higher fatty acid, a metal salt of a 
higher fatty acid, an amide of a fatty acid, etc. 

[0013] 

(3) The coloring agent for a thermoplastic polymer described in item (1) or item (2) 
mentioned previously, characterized by the fact that a thermoplastic resin is fiirther blended as a 
carrier resin. The present invention will be further explained in detail in the following. 

[0014] 

In the present invention, it is necessary that the coloring component be one or more 
selected from an inorganic pigment, an organic pigment, a dye, and an inorganic extender. As 
inorganic pigments among the coloring components, for example, titanium oxide, carbon black, 
cadmium sulfide (yellow), cadmiimi sulfoselenide (orange color or red), chrome yellow (yellow 
lead), chrome orange, rouge (red iron oxide, yellow iron oxide), ultramarine, cobalt violet, 
chrome green, cobalt aluminate, titanium yellow, zinc sulfide, zinc oxide, barium sulfate, fired 
pigments (composite metal oxide type pigments), and other inorganic pigments can be used. 
Furthermore, as the organic pigments or the dyes, an azo type pigment, a polyazo type pigment, 
an isoindolinone pigment, a quinophthalone pigment, a qiiinacridone pigment, a perinone type 
pigment, a perylene pigment, an anthraquinone pigment, a copper phthalocyanine pigment, and 
other organic pigments or dyes (including fluorescent dyes) can be used. Furthermore, as the 
inorganic extenders, talc as a light diffusion pigment, clay, silica, calcium carbonate, synthetic 
and natural zeolites, and other inorganic extenders, as well as mica foil titanium coated powder 
(a pearlescent) pigment, aluminum, copper or other metal foil powder pigments can be used. The 
present invention is not to be restricted to these examples. 
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[0015] 

It is necessary that the dispersing medium or the combining medium of the coloring 
component in the present invention be one or more selected from stigmasterol, campesterol, 
brassicasterol, p-cytosterol, other cyclic alcohols (phytosterols), and their modified substances. 

[0016] 

Cyclic alcohols (phytosterols) or their esters (phytosterol esters) are contained in certain 
types of plants, although they may be in relatively small amounts. They can be extracted from 
these plants and purified. Furthermore, these phytosterols and phytosterol esters obtained by 
extraction and purification can be converted to esters of fatty acids and other organic acids or 
sulfonic acid and other inorganic acids by undergoing reactions. By reactions with Na, K, Ca, 
Cu, Mg, Zn, Al or other metals, they can be converted into metal compounds (metal addition 
reaction products) of phytosterols. 

[0017] 

The modified substances of cyclic alcohols mentioned previously in the present invention 
refer to, for example, phytosterol esters, esters with fatty acids or other organic acids, esters with 
sulfonic acid or other inorganic acids, metal addition reaction products with Na, K, Ca, Cu, Mg, 
Zn, Al or the like, and modified substances of cyclic alcohols obtained by the alkoxidation with 
methyl, ethyl or other alkyls. These modified substances of cyclic alcohols have the same 
polycychc basic skeleton as phytosterols. ^ 

[0018] 

As components of phytosterols, stigmasterol (melting point 170^C), campesterol (melting 
point 157''C), brassicasterol (melting point 145^C), and P-cytosterol (melting point MOT) are 
cyclic alcohols having high melting points of at least 140°C in any case. 

[0019] 

The molecular formulas for these cyclic alcohols are: 

CiiH4«0. CuHnO. CjiH<iO 

and 



CtfHi«0 
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respectively. Furthermore, their structural formulas are shown by Structures 1 , 2, 3, and 4 in the 
following. 




(R represents a methyl group.) 

[0021] 
[Structure 2] 




1 



(R represents a methyl group.) 
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(R represents a methyl group.) 
[0024] 

These cychc alcohols are also contained, though in relatively small amounts, in plants, 
especially soybeans, vegetable seeds, tall [transliteration], red beans, sugar cane or other 
agricultural products, seaweed or other marine products. These cyclic alcohols are present as 
mixtures in these plants. For example, cyclic alcohols (phytosterols) are contained at a ratio of 
about 0.08 wt% in soybeans. The three cyclic alcohols, p-cytosterol, campesterol and 
stigmasterol, and their esters are the major components. Furthermore, cyclic alcohols are 
contained at a ratio of about 0.04 wt% in vegetable seeds. The four cyclic alcohols, P-cytosterol, 
stigmasterol, campesterol and brassicasterol, are the major components. 
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[0025] 

In order to obtain these cyclic alcohols or their esters in large quantities, for example, in 
the case of soybeans, the scum distilled in the purification and deodorization process for soybean 
oil is extracted by using hexane, methanol or other solvents. Finally, the cyclic alcohols and their 
esters can be obtained by crystallization. By fiirther carrying out purification, the purity can be 
increased. 

[0026] 

The cyclic alcohols (phytosterols) obtained in this maimer have a feature of greatly 
improvmg the dispersibility of a coloring component by blending, mixing or kneading in the 
coloring component. In other v/ords, these cyclic alcohols (phytosterols) are excellent in mixing 
characteristics and miscibility with thermoplastic polymers, wdthout a variation due to the type of 
thermoplastic polymers. Among these, they are excellent in mixing characteristics and 
miscibility with, in particular, a polycarbonate resin, a polyethylene terephthalate resin, a methyl 
methacrylate resin, a polymethyl pentene resin, a polyethylene naphthalate resin, a polyamide 
type resin, and other thermoplastic polymers requiring high-temperature molding. Furthermore, 
the thermoplastic polymers with the addition and blending of the phytosterols have very good 
thermal stability, without the occurrence of thermal deterioration and molecular weight 
reduction. 

[0027] 

Furthermore, esters of cyclic alcohols (phytosterol esters) as another component extracted 
fi-om the plants are, in general, esters of phytosterols and higher fatty acids. Their melting points 
are about 90°C or so. There is a tendency in which their melting points are somewhat lower than 
the melting points of the original cyclic alcohols (phytosterol). However, these cycHc alcohol 
ester components are also excellent in mixing characteristics and miscibility with the 
thermoplastic polymers mentioned previously, in the same manner as the original cyclic 
alcohols. Furthermore, they have a feature of remarkably improving the dispersibility of the 
coloring component mentioned previously by blending, mixing, or kneading with the coloring 
component or carrying out other surface treatments. Furtheraiore, the thermoplastic polymers 
with the blending of these phytosterol esters have excellent thermal stability. 

[0028] 

In the present invention, one or more selected from stigmasterol, campesterol, 
brassicasterol, p-cytosterol, other cyclic alcohols (phytosterols), and their modified substances 
are, in general, blended at a ratio of 0.1-99 wt%, preferably 2-80 vn%, most preferably 
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5-60 wt%, with respect to a coloring component, a filler, other additives, and so on. At a 
blending ratio of less than 0.1 wt%, the effect as the feature of the present invention cannot be 
expected to a large extent. 

[0029] 

In the present invention, one or more of the coloring components and one or more 
selected fi-om stigmasterol, campesterol, brassicasterol, P-cytosterol, and modified substances of 
these cyclic alcohols are blended and used as a coloring agent (a dry color) for a thermoplastic, 
polymer. Furthermore, a thermoplastic polymer is blended as a carrier resin of a masterbatch to 
yield a coloring agent (a masterbatch) for a thermoplastic polymer. 



[0030] 

As thermoplastic polymers to which the coloring agents (a dry color and a masterbatch) 
for thermoplastic polymers of the present mvention can be apphed appropriately, for example, a 
polyamide type resin, a polycarbonate resin, a polymethyl methacrylate resin, a polyethylene 
terephthalate resin, a polyethylene naphthalate resin, a polymethyl pentene resin, apolyarylate 
resin, a polybutylene terephthalate resin, a polyoxymethylene resin, a polyether ether ketone 
resin, a polysulfone resin, a polyphenylene ether resin, a polyphenylene sulfide resin, or other 
thermoplastic polymers called engineering plastics, as well as polyethylene and its copolymers, 
polypropylene and its copolymers, polystyrene and its copolymers, AS resins, ABS resins, vinyl 
chloride and its copolymers, vinylidene chloride and its copolymers, vinyl acetate and its 
copolymers, styrene-butadiene block copolymers, 1, 2-polybutadiene type thermoplastic 
elastomers, styrene-butadiene type thermoplastic elastomers, polyamide type elastomers, 
polyester type elastomers, polyurethane type elastomers, ionomer resins and so on are available. 

[0031] 

The especially preferred ones among these thermoplastic polymers are polyamide type 
resins, polymethyl methacrylate resins, polycarbonate resins, polyethylene terephthalate resins, 
polyethylene naphthalate resins, polyarylate resins, polymethyl pentene resins, AS resins, ABS 
resins, and other thermoplastic polymers having high melting or softening temperatures and 
requiring high molding processing temperatures, as well as polystyrene type resins, transparent 
ABS resins, polypropylene and its copolymers, vinyl acetate and its copolymers, vinyl chloride 
and its copolymers, vinylidene chloride and its copolymers, polyethylene and its copolymers, 
and other thermoplastic polymers having transparency. 
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[0032] 

Furthermore, as the carrier resins for the masterbatches of the present invention, the same 
resins as the thermoplastic polymers mentioned previously can be used. As the especially 
preferred resins, polyamide type resins, polycarbonate resins, polyethylene terephthalate resins, 
polystyrene type resins, polymethyl pentene resins, polypropylene resins, and other resins are 
available. 

[0033] 

In the present invention, in addition to one or more of the coloring components and one 
or more selected from stigmasterol, campesterol, brassicasterol, P-c3^osterol, and modified 
substances of these cyclic alcohols, as aids, a synthetic wax, a natural wax, a higher fatty acid, a 
metal salt of a higher fatty acid, an amide of a higher fatty acid, or other waxes can be blended. 

[0034] 

For example, as synthetic waxes, a polyethylene wax, a polypropylene wax, a paraffin 
wax, and other synthetic waxes are available. As natural waxes, montan wax, montan ester and 
other mineral type waxes, candelilla wax, camauba wax, sugar cane wax, rice wax (rice bran 
hardened oil) and other plant type waxes, beeswax, beef tallow hardened oil, and other animal 
type waxes are available. Furthermore, calcium stearate, magnesium stearate, zinc stearate, 
aluminum stearate, and other metal salts of higher fatty acids, ethylene bisamide, oleic acid 
amide, and other fatty acid amide type lubricants, higher fatty acids, aliphatic alcohols, alcohol 
esters of fatty acids, other commonly used additives, and so on are included. 

[0035] 

In the coloring agents (a dry color and a masterbatch) for thermoplastic polymers of the 
present invention, if necessary, an oxidation inhibitor, a thermal deterioration inhibitor, a metal 
deactivator and other additives for the prevention of thermal deterioration during molding 
processing, an ultraviolet absorber, a light stabilizer, and other additives for the improvement of 
the light resistance of the molded products of thermoplastic polymers can be blended. 
Furthermore, an electrostatic inhibitor for the prevention of electrostatic characteristics of resins, 
a turbidity inhibitor, and other additives can be blended. 

[0036] 

As methods for the manufacture of a coloring agent for a thermoplastic polymer of the 
present invention, mixing by a Henschel mixer, a blender or the like, co-pulverization by an 
atomizer or other micropulverizers, kneading by a kneader, or other kneading machines, or by a 
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biaxial extruder, a uniaxial extruder or other extruders (screw type kneading extruders), and any 
other publicly known methods can also be adopted. 

[0037] 

For example, in the case of the manufacture of a coloring agent (a dry color) for a 
thermoplastic polymer of the present invention, it is possible to use a method in which the 
coloring component and the cyclic alcohol (a phytosterol) or its modified substance are mixed 
with a Henschel mixer, a ribbon blender, a drum tumbler, or other mixing machines, or 
co-pulverized by using an atomizer, a pin mill or other micropulverizers, to yield a powdered dry 
color. Alternatively, they are mixed and kneaded by using a two-roll mill, a three-roll mill, or 
other roll mills, a heating kneader, a pressurizing heating kneader, a Banbury mixer, an intensive 
mixer, or other kneading machines, and then made into a pellet form or a granular form. It can 
also be further pulverized into a dry color. 

[0038] 

Furthermore, in the case of the manufacture of a masterbatch, it is possible to use a 
method in which, after blending of a blend consisting of a coloring component and a cyclic 
alcohol (a phytosterol) or its modified substance, or a thermoplastic polymer as a carrier resin 
mentioned previously into a dry color and pelletized or granular coloring agent prepared by the 
method described previously, it is kneaded with aii extruder (a screw type kneading extruder) or 
the like and then made into a pelletized (granulated) masterbatch. 

[0039] 

The dry color type or the masterbatch type coloring agent for a thermoplastic polymer is 
mixed with the thermoplastic polymer mentioned previously to yield a colored thermoplastic 
resin composition. At this time, the coloring agent for a thermoplastic polymer of the present 
invention is added at a ratio of 0,01-30% with respect to the thermoplastic polymer, 

[0040] 

The thermoplastic resin composition obtained in this manner is excellent in the 
dispersibility of the coloring component, in comparison to a conventional common coloring 
agent It is useful as a resin composition which does not have the occurrence of pigment spots 
(aggregates of pigment), color nonuniformity, color formation nonuniformity, and so on due to 
the poor dispersion of the coloring agent. Furthermore, this thermoplastic resin composition can 
be molded into a variety of molded bodies including films, fibers, etc. 
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[0041] 

Effect of the invention 

(1) Excellent in dispersibility of the coloring component in the thennoplastic polymer 
The coloring agent for a thennoplastic polymer of the present invention is excellent in the 

dispersibility of the coloring component. Even in the case of the addition at a ratio of 0.01% in 
the low concentration region to 30% in the high concentration regipn, with respect to the 
thermoplastic polymer, no formation of pigment aggregates accompanying the poor dispersion of 
the coloring component is observed. 

(2) Excellent in unifomi coloration characteristics and uniform color formation 
characteristics in thermoplastic polymers 

A polycarbonate resin, polyethylene terephthalate resin, polyamide resin, polymethyl 
methacrylate resin, polybutylene terephthalate resin, and other thermopilastic polymers have been 
considered as polymers in which it is very difficiiU for uniform coloration or uniforai color 
formation to occur. However, even in the case of the addition of the coloring agent for a 
thennoplastic polymer of the present invention at a ratio of 0.01 % in the low concentration 
region to 30% in the high concentration region to these polymers, color fonnation 
nonuniformity, coloration nonuniformity, and other color nonuniformities do not occur. 

[0042] 

(3) Excellent in the thermal stability of the coloration of the thennoplastic polymer 
requiring high-temperature molding 

The coloring agent for a thermoplastic polymer of the present invention is excellent in 
thermal stability during resin coloration. A polycarbonate resin, polyethylene terephthalate resin, 
polyamide resin, polymethyl methacrylate resin, polybutylene terephthalate resin, and so on 
require high-temperature molding. However, even in the case of addition for color fonnation at a 
ratio of 0.01% in the low concentration region to 30% in the high concentration region with 
respect to thermoplastic polymers with the easy occunence of thermal deterioration and thermal 
decomposition of these resins, these thermoplastic polymers are free from the occunence of the 
thermal deterioration, thermal decomposition, or other quality changes. Furtheraiore, a reduction 
in mechanical strength or other physical properties or a reduction in the molecular weights of 
these thennoplastic polymers does not occur. 



[0043] 

Application examples 

The present invention will be explained specifically in detail with application examples in 
the following. However, the present invention is not to be restricted to these application 
examples. In the application examples, % refers to wt%. 

[0044] 

Application Examples 1-9 and Comparative Examples 1-5 

With respect to the coloring component shown in Table 1, a cyclic alcohol (containing at 
least 90% as a phytosterol) was blended in a range of 0-100%. After mixing with a Henschel 
mixer, it was further co-pulverized in an atomizer (a micropulverization mixer) to obtain a 
coloring agent for a thermoplastic polymer of the present invention (a dry color) of a dry color 
type. Furthermore, for comparison, a dry color was prepared by blending a dry color, without 
blending a cyclic alcohol, and a metal salt of a higher fatty acid. The compositions of these dry 
colors are shown in Table 2. 

[0045] 

Furthermore, these dry colors were added in the range of 0.01-30% with respect to a 
transparent polystyrene (GPPS) (Styron 666, a commercial product name, Asahi Kasei hid. Co., 
Ltd.) with a density of 1.03 g/cm^, and a melt-flow rate (MFR) of 7.5 g/10 min. After blending, a 
three-stage flat plate mold with a thickness of 1 mm, 2 nun, and 3 mm was installed by using an 
injection-molding machine with a mold tightening pressure of 40 metric tons. A colored molded 
product (a plate) was prepared under the molding conditions of a molding temperature of 240^C, 
an injection pressure of 40 kg/cm^, and a molding cycle of 60 sec/cycle. 

[0046] 

For these colored molded products (plates), a comparison was made with the dry color 
without blending of a cyclic alcohol, and the dry color with blending of a metal salt of a higher 
fatty acid. Depending on the blending concentration in the case of blending of the cyclic alcohol, 
the presence or absence of aggregates of the coloring component and particle diameters of the 
aggregates were observed with an optical microscope. The evaluation of dispersibility was 
carried out. 



[0047] 

As a result, the dry color of the present invention exhibited a very good dispersibility, 
essentially without coarse aggregates of the coloring component observed. Furthermore, with the 



dry color of the present invention, a high dispersion effectiveness was obtained with respect to 
each pigment, without it being affected by the type of coloring component. Furthermore, the 
dispersion effectiveness of the cyclic alcohol (containing at least 90% as the phytosterol) 
increased virtually in proportion to the blending concentration. The appropriate blending 
concentration obtained from the experimental results was 20-80%. 

[0048] 

In contrast to this, for coloring pigments without blending of cyclic alcohols given in 
Table 2, coarse aggregates with particle diameters exceeding 100 ^m were observed numerously. 
Furthermore, coloring agents obtained by blending of metal salts of higher fatty acids commonly 
used conventionally as given in Table 2 also exhibited a very good dispersibility. However, when 
these dispersants of the type of the metal salts of higher fatty acids were added and mixed in a 
polycarbonate resin, a polyethylene terephthalate resin, a polybutylene terephthalate resin, a 
polyacetal resin, a polyamide resin, or other engineering resins, thermal deterioration, thermal 
decomposition, and pronounced molecular weight reduction occiured with respect to these 
resins. Since there is a trend of a reduction in mechanical properties of the resins to a large 
extent, they cannot be used in practice. 

[0049] 

Application Examples 10-20 and Comparative Examples 6-13 

With respect to the coloring component shown in Table 1, a cyclic alcohol (containing at 
least 90% as a phytosterol) was blended in a range of 0-'100%. After kneading in a three-roll mill 
heated to a temperature of MO^C, it was fiirther mixed with Panlite L-1225 (a commercial 
product name, by Teijin Kasei Co., Ltd.). It was kneaded with a biaxial extruder with a diameter 
of 35 mm and pelletized to obtain a coloring agent (a masterbatch) for a thermoplastic polymer 
of the presoit invention of a colored master pellet type. As comparative examples, a masterbatch 
obtained by blending of a metal salt of a higher fatty acid and a contunon colored masterbatch 
obtained by blending of a polyethylene wax were prepared. The compositions of these colored 
masterbatches are shown in Table 3. 

[0050] 

Furthermore, after the addition of these colored masterbatches to Panlite L-1225 in a 
range of 1-30 wt%, a two-stage flat plate mold with a molded product thickness of 2 mm and 
3 mm was installed by using an injection-molding machine with a mold tightening pressure of 
40 metric tons. A colored molded product (a plate) was prepared under molding conditions of a 
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molding temperature of 290*^0, an injection pressure of 60 kg/cm^, and a molding cycle of 
60 sec/cycle. 

[0051] 

For these colored molded products (plates), a comparison was made with the masterbatch 
without blending of a cyclic alcohol, and the common masterbatch with blending of a 
polyethylene wax. Depending on the blending concentration of the masterbatch of the present 
invention, tests were carried out on the pigment dispersibility and the uniform coloration 
characteristics on the surface of the colored molded product. For the pigment dispersibility, the 
presence or absence of coarse pigment aggregates exceeding 100 |am in the colored molded 
products and sizes of the coarse aggregates (particle diameters of the aggregates) were compared 
in the same manner as in Application Examples 1-9, by using an optical microscope. 
Furthermore, in regard to the coloration uniformity of the colored molded product, for the 
coloration nonuniformity of the molded product surface and the formation state of the color 
foraiation nonuniformity, with the center portion of the colored molded product as the reference 
color formation, color differences (AE) at four points near the peripheral comers were measured 
by using a color measuring spectrophotometer (a color difference meter). In the case of 
coloration of the polycarbonate resin, the coloration uniformity (color difference (AE)) test 
results for the molded product surface are shown in Table 4. 

[0052] 

As a result, as shown in Table 4, in the case of coloration of the polycarbonate resin with 
the colored masterbatch of the present invention, the color difference exhibited a numerical value 
of 0,5 or less in the range of the added concentration of the masterbatch from the low 
concentration region of 1% to the high concentration region of 30%. There was no color 
formation nonuniformity in the molded product. Very stable coloration uniformity was exhibited. 

[0053] 

In contrast to this, with the common masterbatch shown in the comparative example, the 
color difference (AE) exhibited a relatively high numerical value of l:5-2.0.or higher even in the 
low concentration region of 1%. Furthermore, a large variation in the values of the color 
difference (AE) due to measurement locations of the molded product was observed. Furthermore, 
in the high concentration region for the added concentration of the masterbatch of at least 5%, 
the color difference (AE) showed very high numerical values of 3-5 or higher. Moreover, 
depending on the measurement locations of the colored molded product, a very large variation 
was exhibited. This shows that, for the conventional masterbatch obtained by blending of 
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polyethylene wax or a metal salt of a higher fatty acid as a pigment dispersant, coloration 
nonuniforxnity occurs severely in the case of coloration on a thermoplastic polymer. 

[0054] 

Application Examples 21-31 and Comparative Examples 14-21 

In general, for a thermoplastic polymer, thermal deterioration, oxidative deterioration, 
themial decomposition or other deterioration phenomena of a resin occur owing to the addition 
of a coloring component, a lubricant, a dispersant, a filler or the like. This is the cause of a 
reduction in the mechanical strength accompanied by such resin deterioration. In particular, for 
engineering resins requiring high-temperature molding, a coloring agent or an additive used in 
these greatly affects the mechanical properties of the resins. Comparative tests on the thermal 
stability for the comparison of the coloring agent for a thermoplastic polymer of the present 
invention and other common coloring agents were carried out in the following manner. 

[0055] 

In regard to the coloring agent (a dry color or a masterbatch) for a thermoplastic polymer 
of the present invention prepared by blending of a cyclic alcohol (containing at least 90% as a 
phytosterol) in the range of 0-100% as a coloring component shown in Table 1, tests on the 
thermal stability (mechanical resin property and strength tests and measurements of molecular 
weight reductions of resins) were carried out for the case of addition to and coloration of 
engineering resins requiring high-temperature molding. 

[0056] 

Furthermore, as comparative examples, comparative tests were carried out on a dry color 
obtained by blending of polyethylene wax as a common coloring agent used conventionally and 
a dry color obtained by blending of a metal salt of a higher fatty acid. 

[0057] 

As an evaluation test for thermal stability, for a polycarbonate resin and a polyethylene 
terephthalate resin, molecular weights (by the intrinsic viscosity method) of the resins were 
measured, and the evaluation of the theraial stability was carried out from the extents of 
reductions in the molecular weights. The test results are shown in Figures 1-4. Furthermore, as a 
comparison of extents of reductions in mechanical resin properties due to thermal deterioration 
or thermal decomposition, Izzod impact strengths of the colored molded products were 
measured. The results are shown in Table 5. 
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[0058] 

As a result, as shown in Figures 1 -4, with the coloring dry color and the coloring 
masterbatch of the present invention prepared by blending of the cyclic alcohol (containing at 
least 90% as the phytosterol), in the case of addition into a polycarbonate resin for coloration and 
molding, coloration was achieved essentially without a reduction in the molecular weight of the 
polycarbonate resin. Moreover, even for the actual colored molded product, as shown in Table 5, 
essentially no reduction in the Izzod impact strength was observed. 

[0059] 

In comparison to this, with the coloring agent obtained by blending of a metal salt of a 
higher fatty acid commonly used conventionally, a tendency toward drastic reduction in the 
molecular weight of the polycarbonate resin was observed. Furthermore, even at a common 
addition concentration, the molecular weight was decreased by about 70%, or 15,000-18,000, 
with respect to the original molecular weight (25,000). Moreover, even for the Izzod impact 
strength of the colored molded product, a reduction in the Izzod impact strength in proportion to 
the addition concentration was pronouncedly observed. 

[0060] 

A pplication Example 32 

As an inorganic pigment, rutile type titaniimi oxide (Taipeku [transliteration] CR-60, a 
commercial product of Ishihara Sangyo Co,, Ltd.) with a density of 4.2 g/cm^ and an average 
particle diameter of 0,21 |im was used. In this titanium oxide, a cyclic alcohol (containing more 
than 90% as a phytosterol) was blended at 20%. After mixing with a Henschel tnixer, it was 
further co-pulverized in an atomizer (a micropulverization mixer) to obtain a coloring agent (a 
dry color) for a thermoplastic polymer of the present invention of the dry color type. 

[0061] 

Furthermore, after the addition of this dry color at a concentration of 0.01-10% with 
respect to polyethylene terephthalate (Mitsui PET J125, a commercial product of Mitsui Pet 
Resin Co., Ltd.) with a density of 1.40 g/cm^ and a melting point of 260^C, an injection-molding 
machine with a mold tightening pressure of 40 metric tons was used to prepare a colored molded 
product (a plate) under the molding conditions of a molding temperature of 270**C, an injection 
pressure of 50 kg/cm^, and a molding cycle of 60 sec/cycle. 
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[0062] 

For this colored molded product (a plate), the measurement of the molecular weight of 
the polyethylene terephthalate resin was carried out by the solution viscosity method. From the 
extent of the reduction in the molecular weight, the thermal stability of the coloring agent was 
evaluated. The results are shown in Figure 5. 

[0063] 

As a result, with the coloring agent for the thermoplastic polymer of the present 
invention, essentially no reduction in the molecular weight of the polyethylene terephthalate 
resin was observed at the addition concentration from the low concentration of 0.01% to the 
relatively high concentration of 5%. However, with the addition at a high concentration of 10%, 
some molecular weight reduction was observed. 

[0064] 

Comparative Example 22 

A metal salt of a higher fatty acid was blended instead of the cyclic alcohol (containing at 
least 90% as the phytosterol) with respect to Application Example 32. In the same manner as in 
Application Example 32, a coloring agent of the common dry color type was prepared. 
Furthermore, a colored molded product plate was prepared by using the same resin, molding 
apparatus and molding conditions as those in Apphcation Example 32. For this colored molded 
product, the measurement of the molecular weight of the polyethylene terephthalate resin was 
carried out. The results are shown in Figure 5. ' 

[0065] 

In the case of the common coloring agent obtained by blending of the metal salt of a 
higher fatty acid, no particularly pronounced molecular weight reduction was observed at a 
concentration up to an extremely minute amount of 0-0.01% as the addition concentration. 
However at a relatively low concentration of 0.025% or higher as the addition concentration, a 
pronounced molecular weight reduction was observed. At an addition concentration of 0.5%, the 
molecular weight was reduced by about 60%. 

[0066] 

Application Example 33 

As an organic pigment, the commercial product First Genple [transliteration] 5050 
(manufactured by Dainippon Ink Co., Ltd.) of a type copper phthalocyanine blue (C. L Pigment 
Blue 15:4) with a density of 1.6 g/cm^ and an average particle diameter of 0.10 ^m was used. A 



cyclic alcohol (containing more than 90% as a phytosterol) was blended at 50%. After mixing 
with a Henschel mixer, it was further co-pulverized in an atomizer (a micropulverization mixer) 
to obtain a coloring agent (a dry color) for a thermoplastic polymer of the present invention of 
the dry color type. 

[0067] 

Furthermore, after the addition of this dry color at a concentration of 0.01-10% with 
respect to polyethylene terephthalate (Mitsui PET J125, a commercial product of Mitsui Pet 
Resin Co., Ltd.) with a density of 1.40 g/cm^ and a melting point of 260T, an injection-molding 
machine with a mold tightening pressure of 40 metric tons was used to prepare a colored molded 
product (a plate) under the molding conditions of a molding temperature of 270^C, an injection 
pressure of 50 kg/cm^, and a molding cycle of 60 sec/cycle. 

[0068] 

For this colored molded product, the measurement of the molecular weight of the 
polyethylene terephthalate resin was carried out by the solution viscosity method, in the same 
maimer as in Apphcation Example 32. From the extent of the reduction in the molecular weight, 
the thermal stability of the coloring agent was evaluated. The results are shown in Figure 6. 

[0069] 

As a result, with the coloring agent for the thermoplastic polymer of the present 
invention, essentially no reduction in the molecular weight of the polyethylene terephthalate 
resin was observed at the addition concentration fi-om the low concentration of 0.01% to the 
relatively high concentration of 5%. However, with the addition at a high concentration of 10%, 
some molecular weight reduction was observed. 

[0070] 

Comparative Example 23 

A metal salt of a higher fatty acid was blended instead of the cyclic alcohol (containing at 
least 90% as the phytosterol) with respect to Application Example 33. In the same manner as in 
Application Example 33, a coloring agent of the common dry color type was prepared. 
Furthermore, a colored molded product (a plate) was prepared by. using the same resin, molding 
apparatus and molding conditions as those in Application Example 33. For this colored molded 
product, the measurement of the molecular weight of the polyethylene terephthalate resin was 
carried out. The results are shown in Figure 6. 



[0071] 

As a result, in the case of the common coloring agent obtained by blending of the metal 
salt of a higher fatty acid, no particularly pronounced molecular weight reduction was observed 
at a concentration up to an extremely minute amount of 0-0.01% as the addition concentration. 
However at a relatively low concentration of 0.02% or higher as the addition concentration, a 
pronounced molecular weight reduction was observed. At an addition concentration of 0.3%, the 
molecular weight was reduced by about 50%. 
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Table 1 
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Key: 1 


Types of coloring components 


2 


Symbol 


3 


Coloring component 
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Titanium oxide type white 


5 


Inorganic pigment 
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Ultramarine blue 
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Condensed azo type yellow 
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Orgaiuc pigment 
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Perylene type red 
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Phthalocyanine type blue 
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Carbon black 
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Table 2. Compositions of coloring agents (dry colors) for thermoplastic polymers 
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1 Coloring component (%) 

2 Metal salt of a fatty acid (%) 

3 Symbol 

4 Amount of blending 

5 . Application Example 

6 Comparative Example 

7 STEL: A cyclic alcohol (containing at least 90% as a phytosterol component) 
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Table 3. Compositions of coloring agents (masterbatches) for thermoplastic polymers 
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Key: 1 Coloring component (%) 

2 PEwax(%) 

3 Metal salt of a fatty acid (%) 

4 Resin (%) 

5 Symbol 

6 Amount of blending 

7 Application Example 

8 Comparative Example 

9 Resin: Panlite L-1225 (a commercial product, by Teijin Kasei Co., Ltd.) 
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[0075] 

Table 4. Color difference (AE)/umform coloration characteristics of the colored molded product 
surface 
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Key: 1 Addition concentration of the coloring agent (%) 

2 Color difference (AE) at various points (4 points) 

3 Application Example 

4 Comparative Example 
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[0076] 

Table 5* Comparison of Izzod impact strengths due to the addition concentration of the coloring 
agent 
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Key: 1 Composition of the coloring agent used 

2 Izzod impact strengths due to the addition concentration 

3 Application Example 

4 Comparative Example 

5 Izzod impact strength of the blank (no addition): 82 kg f cm/cm 

Brief description of the iSgures 

Figure 1 is a graph showing the relationship between the addition concentration and the 
molecular weight of a polycarbonate resin when a coloring agent (a dry color) for a 
thermoplastic polymer of the present invention is added to the polycarbonate resin. 



27 



Figure 2 is a graph showing the relationship between the addition concentration and the 
molecular weight of a polycarbonate resin when a coloring agent (a diy color) for a 
thermoplastic polymer of the present invention is added to the polycarbonate resin* 

Figure 3 is a graph showing the relationship between the addition concentration and the 
molecular weight of a polycarbonate resin when a coloring agent (a masterbatch) for a 
thermoplastic polymer of the present invention is added to the polycarbonate resin. 

Figure 4 is a graph showing the relationship between the addition concentration and the 
molecular weight of a polycarbonate resin when a coloring agent (a masterbatch) for a 
thermoplastic polymer of the present invention is added to the polycarbonate resin. 

Figure 5 is a graph showing the relationship between the addition concentration and the 
molecular weight of a polyethylene terephthalate resin when a coloring agent (a dry color) for a 
thermoplastic polymer of the present invention is added to the polyethylene terephthalate resin. 

Figure 6 is a graph showing the relationship between the addition concentration and the . 
molecular weight of a polyethylene terephthalate resin when a coloring agent (a dry color) for a 
theraioplastic polymer of the present invention is added to the polyethylene terephthalate resin. 
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Figure 1 



Key: 1 



Application Example 
Comparative Example 

Coloring agent of the coloring component alone 
Coloring agent blended with 10% of a fatty acid metal salt 
Molecular weight of PC (MW) 

Addition concentration of a coloring agent (a dry color) (%) 
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Figure 2 

Key: 1 Application Example 

2 Comparative Example 

3 Coloring agent of the coloring conapohent alone 

4 Coloring agrat blended with 70% of a fatty acid metal salt 

5 Molecular weight of PC (MW) 

6 Addition concentration of a coloring agent (a dry color) (%) 




Figures 



Key: 1 Application Example 

2 Comparative Example 

3 Coloring agent blended with 40% of PE wax 

4 Coloring agent blended with 20% of a fatty acid metal salt 

5 Molecular weight of PC (MW) 

6 Addition concentration of a coloring agent (a masterbatch) (%) 
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Figure 4 

Key: 1 Application Example 
2 Comparative Example 

Coloring agent blended with 10% of PE wax 
Coloring agent blended with 20% of a fatty acid metal salt 
Molecular weight of PC (MW) 

Addition concentration of a coloring agent (a masterbatch) (%) 



3 




Figures 
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Key: 1 Application Example 

2 Comparative Example 

3 Coloringagentblended with20%ofPE wax 

4 Coloring agent blended with 20% of a fatty acid metal salt 

5 Molecular weight of PET (MW) 

6 Addition concentration of a coloring agent (a dry color) (%) 
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Figure 6 

Key: 1 Application Example 

2 Comparative Example 

3 Coloring agent blended with 50% of PE wax 

4 Coloring agent blended with 50% of a fatty acid metal salt 

5 Molecular weight of PET (MW) 

6 Addition concentration of a coloring agent (a dry color) (%) 
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